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Revision of the Architectonicidae (Gastropoda: Allogastropoda) 
from the Miocene Chipola Formation, Oak Grove Sand, and 
Shoal River Formation of northern Florida, with descriptions of 
four new species 
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ABSTRACT 

A revision of the Architectonicidae from the Miocene Chipola 
Formation, Oak Grove Sand, and Shoal River Formation of 
northern Florida is presented, along with descriptions ot four 
new species. Two new species are assigned to the genus Hclia- 
cus, one to the genus Architectonica and a fourth to the genus 
Granosolarium. 

Additional key words: Architectonica , Heliacus , Granosolar- 
ium , Tertian; Neogene, fossil mollusks. 


INTRODUCTION 

Of die estimated 1100 species of mollusks believed to 
he represented in northern Florida’s Miocene Chipola 
Formation and Oak Grove Sand deposits onlv about 640 
have been described (Yokes, 19S9; 1997). Currently, be- 
tween 120 and 130 undescribed species of mollusks from 
the Chipola Formation, Oak Grove Sand, and Shoal Riv- 
er Formation have been discovered by the author in the 
Invertebrate Paleontology collections at the Florida Mu- 
seum of Natural History or in private collections. In- 
cluded among those species that remain to be described 
are a broad range of specimens representing manv dif- 
ferent classes and families. This paper is intended to 
examine lour ol these new species in the family Archi- 
tectonicidae. 

Bieler 1993) recognized about 140 living species of 
Architectonicidae. Approximately one third of these ex- 
tant species are found in the Atlantic and the remainder 
in the Pacific and Indian oceans (Merrill, 1970). Nu- 
merous other species have been reported from fossil de- 
posits i Gardner, 1947: Ladd, 1982: Maun, 1917; Olsson, 
1922; Olsson. 1932: Robertson, 1973; Woodring, 1959). 
Representative's ol this family usually have flattened, 
low-spired shells with heterostrophie protoconciis. Bie- 
ler (1993^ reported that shells like those of architecton- 
icids have been found in fossil deposits dating back to 
the Triassie. Among extant groups. Bieler (1993) noted 
that Pscudomalaxis and Heliacus appeared first in the 


Cretaceous while Architectonica and other forms ap- 
peared in the Eocene. To date, including new forms re- 
ported in this paper, a total of eight species of the family 
are recorded in the Miocene Chipola Formation, Oak 
Grove Sand, and Shoal River Formation. 

Gardner (1947) listed six members of the Architec- 
tonicidae from the Alum Bluff Group. Three were mor- 
phological!) similar to Architectonica nobilis Roding, 
179S. These include Architectonica chipolana (Dali, 
1S92) from the Chipola River and Tenmile Creek in Cal- 
houn County, Florida, an unnamed subspecies of Archi- 
tectonica quadnsenata (Sowerbv, 1850) from the Oak 
Grove Sand in Florida and Georgia, and Architectonica 
quadriscriata tcaltoncnsis Gardner, 1936, from the Shoal 
River Formation in Walton Countv, Florida. Of the three 
remaining taxa, two belong to the genus Architectonica. 
Thev are Architectonica alvcar Gardner, 1936, from the 
Oak Grove Sand and Architectonica i crccunda Gardner, 
1936, from the Shoal River Formation. The third species 
belongs to the subfamily lleliacinae and was tentatively 
identified by Gardner (1947), from two "very young" 
specimens, as Architectonica bisulcata (d’Orbigm, 
1842). 

In this paper we look at four new members of the 
family Architectonicidae from the Chipola Formation. 
One is an uncommon species belonging to the genus 
Architectonica that has been collected from onlv two lo- 
calities along Tenmile Creek. Two of the remaining spe- 
cies belong to the genus Heliacus. Of these, one is fairly 
common and is well represented in Chipola deposits. 
This species is most similar to the “very young" speci- 
mens ol A hisulcata reported by Gardner (1947). The 
second species of Heliacus is extremeh rare and is 
known onlv from the holotvpe. The last representative 
belongs to the genus Granosolarium. It is also very rare 
and is represented by two specimens collected Irom one 
locality along Tenmile Creek. 

f be author also examined seven specimens of the sub- 
species of Architectonica quadnsenata reported by 
Gardner (1947) from the Oak Grove Sand, in order to 
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Figures 1-10. NVw species of Miocene Architectonicidae. 1—4. Architcctonica gcmmovi new species. 1, 2. Holotvpe. I 1" 03992 
maximum height 11.8 in m, maximum width 23.5 mm 3, 4. Paratype A. I F 84615. maximum height 9.2 mm, maximum width 18 1 
mm. 5-10. Heliacus (Tnrinista) calhouncnsis new' species. 5, 6, 7. Holotvpe UF 93991. maximum height 8 0 mm, maximum width 
15.0 mm. S, 9, 10. Paratxpe A. UF 85915: maximum height 7.2 mm. maximum width 13.7 mm. 


determine its taxonomic status. Six of these specimens 
are the material original!) studied by Gardner (deposited 
at the National Museum of Natural History), while one 
is from the private collection of Greta and Andy Murray, 
Bradenton, Florida. 

SYSTEMATICS 

Superfamilv Architectonicoidea Grav, 1850 
Fa milx Architectonicidae Gray, 1850 
Genus Architcctonica Boding, 1793 

Architcctonica Boding, 1798: 78. Type species: Trochus per- 
spective Linnaeus, 1758, bv subsequent designation ol 
Gray 1847. 


Architcctonica gnnmosa new species 
(Figures 1—1) 

Description: Shell size moderate, low-spired, cone- 

shaped. Protoconcli smooth, maximum diameter 
0.94-1.03 mm. with 1.5 whorls. Early half protoconcli 
whorl depressed. Anal keel present. Teleoconch whorls 
7, slightly convex separated by deep, narrow suture. 
Each teleoconch whorl with 4 prominently sculptured, 
beaded spiral cords of equal size. Base of sutural groove 
formed bv cord running along peripheral margin of body 
whorl. Umbilicus moderately wide, outlined In wide, 
denticulate spiral surrounded by deep, spiral groove. 
Straight, axial grooves radiate out from spiral groove and 
cross over wide, fairly smooth band, which, in some 
specimens, bears faint spiral threads. Two prominent. 
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raised spiral cords, separated bv spiral groove present 
at periphery of basal whorl. Innermost cord with un- 
developed. beaded sculpture. Outermost cord with less 
distinct sculpturing. In most instances, axial grooves ra- 
diating from spiral groove do not join beaded spiral cord 
on periphery. Shape of aperture unknown as it is badly 
damaged on all specimens examined. 

Holotvpe: UF 93992, height 11.8 mm, width 23,5 

nun. 

Para types: Paratvpe A: UF 84615, height 9.2 mm, 

width 1ST mm, from type locality'; UF 93993-94000, 8 
paratypes, Chipola Formation, north bank of Tenmile 
Creek at powerline crossing about 1 mile west-northwest 
ol mouth of creek at "Haileys Fern*' (SE 1/4 Sec. 12, 
TIN R10W), Calhoun County. Florida (Tulane Univer- 
sitv locality TU 830k 

Type locality: Chipola Formation, Tenmile Creek, 

about 1.25 miles west of Chipola Kiver (SE 1/4 Sec. 12. 
TIN R10W). Calhoun County, Florida (Tulane Univer- 
sity locality- TU 951). 

Distribution: A decade of collecting Architcctonica 

from numerous Chipola Formation sites and the exam- 
ination of hundreds of specimens of Architcctonica at 
the Florida Museum of Natural History indicates that A. 
gemmosa is an uncommon species that is exclusively as- 
sociated with the ancient reef environment that existed 
along Tenmile Creek in Calhoun Countv. Florida. 

Etymology: Alludes to the species rarity and beautiful 

sculpture. 

Discussion: A number of investigators have noted that 

living architectonicids have a long-lived veliger stage re- 
sulting in a broad geographical range for the adults (Bie- 
ler, 1993; Merrill, 1970; Scheltema. 1979). Bv comparing 
modem and fossil forms of Atlantic Arcbitectonicidae, 
Scheltema (1979) was able to demonstrate that the ve- 
liger stage of Miocene members of this family also un- 
derwent extensive migrations. Hence, in order to make 
sure the newly discovered Chipola species bad not al- 
ready' been described from other Miocene and Pliocene 
deposits worldwide, specimens were compared with 
those reported in the literature from a wide range of 
locations including Europe, the* Mediterranean, W est Al- 
rioa. Caribbean. South and Central America, Pacific 
Ocean, as well as other locations in North America. 

Architcctonica gemmosa bears some* similarities to Ar- 
chitcctonica ah car Gardner. 1936, from the Oak Grove 
Sanel. but 4. ah car de>es not have well (levele)peel scale- 
like spiral oemls on its dorsal surface and the rugose spi- 
ral cord that surrounds the* umbilie’al earina in A. alvcar 
is absent m .4 gemmosa. The only other fossil species 
that bears any resemblance to V gemmosa is Architcc- 
tonica nohilis karsteni Putsch, 1934, yvhieii was de- 
scribed from Miocene eleposits in Venezuela (Putsch, 
1934), central Chile Frassinetti and Covaecvich, 1981) 
and sou thy vest eni Ecuador Marks, 1951). Woodring 
( 1959) also rccordc*(l this latter species irom the* Pliocene 


Chagres Sandstone of Panama. However, A. nohilis kar- 
steni does not have yvell developed scale-like spiral cords 
on its dorsal surface, its umbilical margin is less dentic- 
ulate. and both peripheral cords on the ventral surface 
are smooth. 

A cursory’ examination of the "Architcctonica (piadris- 
chata ssp," of Gardner (1947) from the Oak Grove Sand 
and Georgia revealed that it represents Architcctonica 
chipolana (Dali, 1892) and should no longer be consid- 
ered an undescribed subspecies of Architcctonica <piad- 
riscriata. 

Genus HcJiacus d'Orbigm 1842 

Hcliacus tl Orbigny, 1842: 68; introduced as “division" of So- 
larium [= Architcctonica]. Type species: Solarium hcr- 
hnii Desliayes, 1830 [= Hcliacus ajlindricus (Gmelin. 
1791)], by monotvpy. under the incorrect secondary spell- 
ing “heberti 

Subgenus Torinista 1 redale, 1936 

Torinista lredale. 1936: 327. Type species: Torinista papula 
t redale. 1936 = Solarium implexum Migliels. 1845, by 
original designation. 

Hcliacus (Torinista) ealhounensis new species 
(Figures 5-10) 

Description: Shell small, depressed, with flattened 

apex. Protoconch smooth, sunken, maximum diameter 
0.53 mm, with about 1.5 whorls. Anal keel present. Te- 
leoconcli whorls 5.5, separated by- deep suture. Single 
row of well-developed, raised spiral cords runs along 
whorls just above and below' suture. Two less distinct 
spiral cords lie between raised ones. Spiral cords crossed 
bv strong radial ribs that give them beaded appearance. 
Five prominent, elevated, spiral cords extend from outer 
edge* of last w horl to region halfway across base of shell. 
First 3 cords keel-like with second one being largest. 
Remaining 2 cords less distinct. Three prominently 
sculptured cords, two outermost beaded, innermost 
strongly denticulate, surround wide umbilicus. All raised 
spiral cords along side and base intersected bv well-de- 
veloped axial ribs. Aperture circular; outer lip cumulate. 

Holotype: UF 93991. maximum height 8.0 mm. max- 

imum width 15.0 mm. 

Puratvpcs: Paratxpe A: UF 85915. maximum height 

7.2 mm, maximum width 13.7 mm, Chipola Formation, 
Tenmile Creek, about 1.25 miles west ol Chipola River 
(SE 1/4 Sec. 12. TIN R10W3, Calhoun County-. Florida 
(Tulane University locality TU 998); paratvpe lot UF 
95074, 2 shells, Chipola Formation. Tenmile Creek, 
about 1.25 miles west of Chipola River (SE 1/4 Sec. 12. 
TIN. HI0W9, ( alhomi County Florida (Tulane Univer- 
sity locality TU 951); paratvpe lot UF 91794. 3 shells. 
Chipola Formation, east bank of Chipola River, about 
1,000 feet above Fourmile Creek (S\V 1/4 Sec. 29. TIN, 
R9W'), Calhoun Countv. Florida (Tulane University Fo- 
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ealitv TU 555): paratvpe lot UF 84566. 6 shells Chipola 
Formation, Tenmile Creek, at powerline crossing about 
one mile west of Chipola River (SE 1/4 See. 12, TIN, 
R10\Y), Calhoun County, Florida (Tulane University Lo- 
cality TU 830); paratvpe lot UF 95075, I shell. Chipola 
Formation, Tenmile Creek, about I 1/4 miles west of 
Chipola River (SE 1/4 See. 12, TIN, RIOW), Calhoun 
Counts, Florida (Tulane University Locality TU 951); 
paratvpe lot UF 101100, 1 shell, Chipola Formation, 
Tenmile Creek about 1.25 miles west of Chipola River 
(SE 1/4 See. 12 TIN, R10W), Calhoun County. Florida 
(Tulane University Locality TU 99S). 

Type locality: Chipola Formation, Tenmile Creek, 

about 1.25 miles w’est of Chipola Riser (SE 1/4 See. 12. 
TIN. R10W), Calhoun Counts', Florida (Tulane Univer- 
sity locality TU 951). 

Distribution: H cl incus calhouncnsis is a 1 airly com- 

mon species that is widely distributed throughout lossil 
deposits found along Tenmile Creek, Farley Creek, and 
the Chipola River. Thus far there are no reports ol it 
being collected from Oak Grove Sand. 

Etymology: Named after Calhoun Counts', Florida. 

Discussion: As a small member of the family Archi- 

tectonicidae, Hcliacus has a more reticulate and stronger 
sculpture than those individuals belonging to the genus 
Architect onica (Keen. 1971). Most Hcliacus are 20 mm 
or less in size and extant individuals of this genera are 
identified bv their distinctive spiral operculum which is 
a horns; pagoda-like structure with a fringed edge* 
(Keen, 1971). Since the opercula are not preserved as 
fossils, other characteristics are used to differentiate fos- 
sil species. These features include the type sculpturing 
on the dorsal and ventral surfaces of the teleoconch 
whorls, the presence or absence of an anal keel, the 
widths of the protoconch and umbilicus, and the type of 
sculpturing surrounding the umbilicus. 

Currently Bieler (1993) has identified six subgenera 
that belong to the genus Hcliacus Based upon external 
morphological features, the two new species ol Hcliacus 
described in this paper have been assigned to the sub- 
genus Torinista. According to Bieler (1993) this subge- 
neric group possesses disk-shaped teleoconch whorls 
yyith approximately five noded, spiral ribs. On the side 
of the body yvhorl, they’ also have strong lower peripheral 
and infraperipheral ribs surrounding one or two addi- 
tional strong ribs. 

Hcliacus calhouncnsis yy T as misidentified as Architcc- 
(onica (Fscmlotorhiia) bisulcata d’Orbigny. 1853) by 
Gardner (1947), as she only had access to two very 
young specimens. An examination ol several juvenile // 
calhouncnsis by this investigator (two to three millime- 
ters in diameter) revealed that the young do bear a slight 
resemblance to the latter species. However, the juveniles 
of //. calhouncnsis possess more heavily beaded spiral 
cords around the umbilicus and have fewer and less pro- 
nounced beaded spiral threads on the dorsal surface. 

A number of species of Hcliacus w hich appear to be- 


long to the xnbgemis Torinista have been reported from 
different fossil deposits (Gardner. 1948; |nng, 1969; 
Ladd, 1982; Mansfield. 1930; Maury, 1917; Olsson, 
1964; IVtuch 1994; Pilsbn. 1922; Wood ring. 1959) . Hc- 
liacus calhouncnsis is most similar to Solarium stonc- 
manac Maury, 1917 from the Miocene Gatun Formation 
of Panama (Wood ring, 1959) and the Pliocene deposits 
of the Cercado Formation in the Dominican Republic* 
(Maury. 1917). However, it differs from this speeies by 
the presence of keel-like spiral cords along its periphery, 
faint spiral cords on the dorsal surface, and weaker radial 
growth lines. 

Among extant species // calhouncnsis is closely relat- 
ed to H planispira (Pilsbn and Lowe, 1932), but is not 
Hat-topped, has a more well developed suture between 
the dorsal whorls, and a wider, more denticulate cord 
surrounding the umbilicus. 

Hcliacus ( Torinista ) compactus new species 
(Figures 11-13) 

Description: Small, depressed, cone-shaped shell 

y\ith angular periphery. Protoconch smooth, maximum 
diameter 0.64 mm. with 1.3 whorls. First 0.5 protoconch 
yvhorl sunken. Anal keel present. Five teleconch whorls, 
first 2.5 whorls flattened, the remainder angled at 45° 
toward periphery. Suture distinct, narrow. Five axial 
rows of irregular-shaped beaded cords present on sur- 
face of whorls. These include two medium-size beaded 
cords adjacent to the suture followed bv a single, narrow 
axial row of beads, a wide trapezoid scale-like cord, and 
a double row ol narrow beads at the periphery. An an- 
gled periphery is formed bv 2 peripheral ribs. The area 
between the peripheral ribs sculptured with trapezoid, 
scale-like beads. Five prominently beaded cords sur- 
round deep umbilicus, tl it* innermost one strongly den- 
ticulate. Aperture oval. 

Holotypc: UF 93987, maximum height 6.S mm. max- 

imum width 1 1 .3 mm. 

Type locality: Chipola Formation. Tenmile ('reek 

about 1.75 miles west of Chipola River iNL 14 See 12. 
TIN, R10W). Calhoun County. Florida Tulane Univer- 
sity locality TU 546; = USCS 2212, “one mile west of 
Bailees Ferry”). 

Distribution: //. compactus is a very rare species that 

is only known Irom the type locality. 

Etymology: Alludes to tightly spiraled sculpture on 

the body whorls. 

Discussion: Hcliacus compactus is a unique member 

of this genus and does not bear a strong resemblance to 
anv other species from the Chipola Formation, Oak 
Grove Sand, and Shoal River Formation. From the lossil 
record Architcctonica {Fscmlotorinia ] ^uppiji Jung. 
1969, and Architcctonica \Architcctonica fuscicaia 
McNeil. 1984 are the only species which exhibit am sim- 
ilarities to H compactus The former species is known 
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Figures 11-19. New species of Miocene Architeetonicidae. 11-13. llcliacus (Torinist a) compact us new species, Ilolotvpe IF 
93987; maximiiin height 6.8 mm. miiximum width 11.3 mm. 14-19. Granosolatium floridanum new species. 14, 15, 16. ttolotvpe, 
UF 96324; maximum height 2.0 mm, maximum width 6.3 mm. 17, IS, 19. Paratvpe A, UF 96325; maximum height 1 3 mm 
maximum width 4.5 mm. 


from several small specimens that were found in the 
Pliocene deposits of Matura Bav in Trinidad (Jung, 
1969). Both //. compact us and A guppiji are low spired 
shells with with submerged protoconchs that possess fix e 
headed axial cords on the teleconch whorls and have an 
ungulate periphery. However, // compactus is much 
larger, has a much more flattened apex, and the sculp- 
turing on its dorsal and ventral surfaces differ consid- 
erably from A. guppyi, Architcctonica fuscicava comes 
from Oligocene Mint Spring Formation and the Bxram 
Formation of Mississippi (McNeil and Dockery, 1984) 
and is probably the ancestor to the Miocene species. 
llcliacus compactus is about the same size and possesses 
the same general shape as A fuscicava , hut the spiral 
beaded sculpturing on both the dorsal and ventral sur- 
face of If compactus is much larger than the beaded 
sculpturing on A. fuscicava. 

Conus Granosolariitm Sacco, 1892 

Granosolahutn Sacco, IS92: 59. T\pr species: Solatium tnil- 
Ir^ranum Lamarck, IS22, hv original designation. 

Granosolarium floridanum new species 
i figures 11 19 

Description: Shell small, trapezoid-shaped with head- 

ed spiral sculpture and shaqx headed peripheral keel. 
Protoconch smooth, depressed, maximum diameter 
0.54 -0.65 mm. distinctly heterostrophic, with 2 whorls. 
Anal keel present. Teleoconcii 3.5 whorls, deep suture 
between each whorl. Opposing sides of each tcieoconch 
whorl with prominent headed cord adjacent to suture. 


Between the prominent beaded spiral cords on each 
whorl are three, less distinct, tile-like cords. Umbilicus 
verv wide. Lower inner peripheral margin of Ixxh' whorl 
extends down into umbilicus, which hears two parallel, 
strongly beaded carinae, that spiral toward the inner 
apex of shell (into umbilicus). Remainder of ventral sur- 
face with six headed spiral cords of irregular size. Ap- 
erture oxal. 

Ilolotvpe: UF 96324, maximum height 2.0 mm, max- 

imum width 6.3 mm. 

Other type material: Paratxpe A, UF 96325, maxi- 

mum height 1.8 mm, maximum width 4.5 nun, from 
txpe locality. 

Type locality: Chipola Formation, north hank of Ten- 

mile Creek at powerline crossing about 1 mile west- 
northwest of mouth of creek at "Baileys Ferry" (SE 1/4 
See. 12, TIN. RIOW), Calhoun County, Florida (Tulane 
University locality TU 830). 

Distribution: This appears to he a verv rare species 

that has thus far been collected onlv from the ancient 
reef environment of the txpe locality. 

Etymology: Named after the state of Florida. 

Discussion: Granosolariwn floridanum readily stands 

out from the rest of the Architeetonicidae found in the 
Chipola Formation. In general, it has the overall bod\ 
form of the genus Architectonic a hut differs from this 
group hv its broad umbilicus and prominent peripheral 
keel. Bieler (1993) assigned members of the Arehitee- 
tonicidae with these characteristics to the genus Gra- 
nosolanum. 
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Granosolahum flohdanum bears some similarity to 
Architcctonica (Pscudotorinia) cuprcpcs Woodring. 
1928, from the Pliocene of Jamaica. Both are about the 
same size, but G. flohdanum is more dorso-ventrallv 
compressed, the sutures on the dorsal surface are more 
distinct, and it possesses fewer beaded spiral cords 
around the umbilicus. Granosolahum flohdanum is 
somewhat similar to Granosolahum aspcnwi (Hinds, 
1844) an extant form which is listed bv Bieler (1993) 
from a number of diverse locations including Australia, 
New Zealand, Indonesia, and West Africa. 

Granosolahum aspcntm has also been reported from 
the middle Miocene fossil deposits of Australia (Garrard, 
1961) and from the Pleistocene deposits of New Heb- 
rides (Ladd, 1982). However, G. flohdanum differs from 
G. aspcnwi in that it possesses tile-like sculpturing on 
its dorsal surface and paired, strongly beaded, earinae 
around the outer margin of the umbilicus 

Four species of Granosolahum have been described 
from Eocene deposits in die New World, but they are 
all larger and have finer dorsal and ventral sculptural 
features than those in G. flohdanum. Two w ere collected 
from the Moodys Branch Formation in Louisiana and 
described bv Palmer (1947). Thev are Architcctonica 
(Granosolahum) ornata jacksonia Palmer, 1947, and Ar- 
chitcctonica (Granosolahum) mcckana suhsplcndida 
Palmer, 1947. Architcctonica aldnchi (Dali, 1892) was 
collected from the Lower Claiborne of Mississippi and 
Architcctonica clahorata was obtained from the lower 
Claiborne and Gosport Sand of Alabama (Palmer, 1937). 
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